The first case of the simultaneous presence of macroamylasemia and macrolipasemia in a patient with gluten enteropathy (celiac disease) is described. Both macroenzymes were formed by association of polyclonal IgA with amylase and lipase. Both macroenzymes had molecular masses >300 kDa. His serum IgA, 1gM, and ainylase were increased; his urine amylase was low normal. Biopsies of the small intestine showed incomplete villus atrophy. The patient was diagnosed as having gluten enteropathy (celiac disease) and therefore was started on a gluten-free diet. The persistently high serum amylase was subsequently confirmed electrophoretically to be due to the presence of macroamylase. The patient has been closely followed at this institution. He has had many flare-ups, which have always been associated with nonadherence to a gluten-free diet. At his most recent admission, attributable to a weight loss of 16 kg over 6 months, some of the relevant laboratory test results Concentrations of plasma elec-
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Biochemically, forms of serum enzymes with greater than normal molecular mass (macroenzymes) are most commonly formed by the complexing of a normal (iso)enzyme with an immunoglobulin (1). They may also occur as oligomeric complexes of isoenzymes, in association with a membrane fragment or with lipoprotein-X
(1).
Because they are cleared much more slowly than the usual enzymes, macroenzymes accumulate in the plasma and thus cause an increase in the activity of the corresponding enzyme in blood samples (2). The existence of macroenzymes is usually considered in situations of atypical clinical features associated with abnormally high concentrations of enzyme. Clinically, macroenzymes are important for two reasons: They cause confusion in the interpretation of the serum enzyme results and may occasionally be associated with a pathology (2, 3). We describe a patient with celiac disease (also called gluten enteropathy) who has had persistently above-normal serum concentrations of amylase and lipase activities. We found that the abnormally high activities were due to the presence of polyclonal IgA complexed with ainylase and lipase. To our knowledge, this is the first description of the simultaneous presence of macroamylase and macrolipase in the same patient. His serum IgA, 1gM, and ainylase were increased; his urine amylase was low normal. Biopsies of the small intestine showed incomplete villus atrophy. The patient was diagnosed as having gluten enteropathy (celiac disease) and therefore was started on a gluten-free diet. The persistently high serum amylase was subsequently confirmed electrophoretically to be due to the presence of macroamylase. The patient has been closely followed at this institution. He has had many flare-ups, which have always been associated with nonadherence to a gluten-free diet. At his most recent admission, attributable to a weight loss of 16 kg over 6 months, some of the relevant laboratory test results trolytes, urea, creatinine, and bilirubin were normal. Urinary amylase was <2 UIL (<390 U/L) and urinary protein was 1.4 g/24 h (<150 mg/24 h). Fecal fat, measured when the patient was not taking oral exocrine pancreatic supplement (pancreatin), was 334 mmol/day (<18 mmol/day); during treatment with pancreatin supplement, it decreased to 186 mmollday.
Materials and Methods
Procedures
Results
Electrophoresisand Gel FiltrationChromatography Figure 1 shows the electrophoretic patterns of lipase and amylase isoenzymes in blood samples from the patient described above, from another patient recovering from pancreatitis, and from a control subject. The plasma from our patient contained isoenzymes of both amylase and lipase, which were not present in the control subject. However, although a trace of normal lipase corresponding to fraction Li (Fig. l#{192}, lane 6 ) was present in the patient being investigated, no normal fractions of amylase were detectable. Nearly 95% of the amylase and lipase activities were contained in fractions eluting with the void volume; the remaining 5% of the activities eluted in fractions coincidental with those from the patient recovering from pancreatitis (Fig. 2) . On the Superose column, the early-eluting lipase activities from the study subject were resolved into two peaks (Fig. 2A) . Aliquots of the fractions corresponding to the peak activities (fractions 18 and 22) were electrophoresed and stained for protein and lipase activity. Both fractions produced broad single bands of lipase activity. Mixture of the two fractions also gave a single band (Fig. l#{192}, lane 7) . Staining for proteins, however, 
ImmunologicalStudies and Enzyme Activities
Electrophoresis of our patient's serum revealed a broad immunoglobulin zone anodal to the application point (Fig. 3) . Immunoflxation showed that the predominant immunoglobulin was IgA and that it contained both kappa and lambda light chains (Fig. 3A, lanes 5  and 6) . Immunoelectrophoresis of the sample produced a thick IgA arc (Fig. 3B, lane 4C) and symmetrical thickening of the arcs for both kappa and lambda light chains (Fig. 3B, lane 6) a.. served that the total amylase and the total lipase activities fluctuated with changes in IgA and anti-gliadin IgA concentrations.
For example, for IgA concentrations of 24 gIL, the amylase and lipase activities were 1104 and 1817 U/L, respectively; -6 months later,for IgA of 17 g/L, they were 645 and 759 U/L. On these two occasions the corresponding anti-gliadin IgA concentrations were 529 and 315 arb. units (1 arbitrary unit being defined as the amount of antibody for which the absorbance is 1% of that of a highly positive reference serum; reference range = <20 arb. units). This apparent correlation between the immunoglobulin concentrations and the total enzyme activities, and the fact that >90% of the total amylase and lipase activities were associated with IgA, suggested that increases in IgA concentration led to increased macroenzyme formation. The patient's serum was also examined for macrocreatine kinase and macrosalkaline phosphatase. Neither was found. (Fig. 1) . Nearly 95% of the total lipase activity was associated with a band moving roughly midway between
Li and L2 fractions of the patient recovering from pancreatitis. The slight remaining activity was located in the fraction corresponding to Li (Fig. l#{192}) . That the abnormal fractions of amylase and lipase were macroenzymes was established by gel filtration chromatography on Superose 12 HR 10/30, which has a fractionation range of 1-300 kDa. Nearly 95% of the applied activities of both amylase and lipase eluted in the void volume, corresponding to molecular masses >300 kDa. The remaining activities, coeluting with the normal enzyme fractions, corresponded to molecular masses of 35 kDa for lipase and 52 kfla for amylase, molecular masses that agree quite well with those reported for these enzymes (7, 8) .
The presence of a smeared pattern for immunoglobWin on electrophoresis is not an evidence for polyclonality of the immunoglobulin in an Ig-enzyme complex,
given that a monoclonal IgA-amylase complex can give a similar picture (9). From the electrophoretic pattern alone, therefore, the immunoglobulin in our patient's macroenzyme complexes could be mono-or polyclonal. However, the formation of a thick IgA arc and of symmetrically thick arcs for both kappa and lambda light chains on immunoelectrophoresis, the presence of kappa and lambda light chains in the smeared pattern on immunofixation, and a kappa/lambda ratio of 2.5 lead us to conclude that our patient had a polyclonal increase of IgA in his serum. Because macrolipase, despite eluting in the void volume, had resolved into two peaks and because most of the lipase was associated with polyclonal IgA, this raised the possibility that macrolipase might exist in association with IgA and (IgA)2. This possibility was not substantiated, however, because treatment of the samples with mercaptoethanol failed to alter the chromatographic and electrophoretic behavior of the macrolipase fractions. This and the molecular mass >300 kDa indicate that the linkage between lipase and IgA is polymeric rather than one to one. The same is probably true for amylase.
However, this does not exclude the association of the enzyme-IgA complex with other protein(s).
In conclusion, we have described a patient with persistently increased plasma concentrations of both amylase and lipase activities and established that this was due to the complexing of amylase and lipase isoenzymes with polyclonal IgA. To our knowledge, this is the first report of simultaneous occurrence of macroamylasemia and macrolipasemia.
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